Abstract Women typically outperform men on the ability to assess other people's nonverbal behavior. This difference might occur because women are taught to be more sensitive to emotional and nonverbal cues at a very early age compared to men. As a consequence, women might use a more favorable cognitive processing style than men during nonverbal decoding. The present study investigated whether this gender difference is due to the use of different cognitive information processing styles (global or local). Participants (N=137) were Swiss undergraduate students that were randomly assigned to either a global (focusing on the whole) or a local (focusing on details) priming of information processing style, or to a control group. They then performed a nonverbal decoding task. Results showed that compared to the control group, local priming had beneficial and global priming detrimental effects for nonverbal decoding accuracy. This was due to an improved performance in men after the local priming; women's performance was not significantly affected by the local priming. Global priming increased nonverbal decoding accuracy in men and decreased performance in women. We conclude that women already use the more beneficial local processing style by default and that men's performance can be boosted when providing them a processing strategy.
Introduction
Being able to correctly interpret other people's nonverbal behavior is important for positive interpersonal interactions (Hall and Bernieri 2001) . It enables us to respond appropriately to the displayed behaviors of our social interaction partners and can thus help to prevent social faux-pas. Women typically do a better job than men in correctly judging others' nonverbal behavior (Hall 1978; 1984 ; for meta-analyses). However, little is known about the mechanisms underlying this gender difference. There is evidence from different cultures (Asia, U.S., Switzerland) that men and women use different processing styles during nonverbal decoding (e.g., Hall et al. 2003; Lee et al. 2002; Schmid et al. 2011) . In the present study, we aim to examine the role of information processing style on the gender effect in nonverbal decoding accuracy. Using a Swiss undergraduate student sample, we investigated whether the priming of a global versus a local information processing style moderated the gender effect on a nonverbal decoding task. The global information processing style is characterized by the formation of an overall, Gestalt-like impression of others by integrating different pieces of information, and the local information processing style is characterized as focusing on details and looking at the pieces separately.
Why do women outperform men on nonverbal decoding tasks? In Switzerland, there is evidence that boys and girls are socialized differently with respect to the emotional and interpersonal domain. Perren et al. (2007) proposed that in Switzerland, girls more than boys might be encouraged by peers and teachers to care for others by displaying prosocial behavior and found that Swiss kindergarten boys showed less prosocial behavior than girls. Gilligan (1982) showed on a U.S. sample that boys are socialized to focus on achievement-oriented and competitive relationships, while girls are socialized to concentrate on care giving and social relationships. Reber and Flammer (2002) hypothesized that this differentiating applies to Switzerland. Brody and Hall (1993; U.S. researchers) claimed that it might be of advantage not to show emotions in a competitive environment, in order to hide weaknesses from of a competitor. Moreover, Reber and Flammer argue that women might be freer to express and experience their emotions because in the context of social relationships and care giving there are fewer constraints to do so. Reber and Flammer therefore expected that Swiss boys would express fewer emotions than Swiss girls. This was not found for young Swiss children (9 to 10 years) but for Swiss adolescents (15 to 16 years), suggesting that gender differences on emotion expression develops during school years. The gender difference concerning the expression of emotions and prosocial behavior might have consequences for men and women's nonverbal decoding accuracy. McClure (2000) showed in the meta-analysis that the female advantage in nonverbal decoding accuracy can already be observed in children and adolescents. The meta-analysis was done in the U.S. but includes samples of children and adolescents from the U.S. and different European countries.
One might argue that the consequence of this emotion socialization could be that women more so than men gain knowledge and experience concerning the meaning of emotion expressions and of nonverbal cues in particular. The emotion socialization might also have increased women's motivation to be accurate nonverbal decoders because women might identify more with the interpersonal domain than men. The better knowledge or increased motivation might make women better nonverbal decoders. However, U.S. studies do not support these assumptions. Rosip and Hall (2004) showed that the gender difference in nonverbal decoding accuracy remained when controlling for knowledge about nonverbal cues (participants were U.S. undergraduate students). Moreover, there is very little empirical support that motivation affects nonverbal decoding accuracy (Hall et al. 2009 ; U.S. undergraduate student sample). We assume that similar patterns would exist within a Swiss undergraduate sample and we look therefore for an alternative hypothesis for the gender difference. This alternative explanation is that women and men differ in the cognitive strategies they use for the decoding task and that women use a more effective strategy than men. In the present study we will investigate this hypothesis.
There is evidence suggesting that men and women use different information processing styles during nonverbal decoding. For instance, neuroimaging studies in the U. S. and Asia showed that men and women have different brain activation when recognizing emotions (Hall, et al. 2003; Lee, et al. 2002) . Moreover, a Swiss study showed that women use a more global eye scan strategy (more saccades between the mouth, the nose and the eyes) and a less local eye scan strategy (shorter total duration of fixations of mouth, nose, and eyes) than men when recognizing emotions (Schmid, et al. 2011) . The authors further showed that the global eye scan strategy was positively and the local eye scan strategy negatively correlated with nonverbal decoding accuracy (emotion recognition) for people in a sad mood. These examples suggest that women are better at emotion recognition because they use a global processing strategy which seems to be efficient for the emotion recognition task.
In fact, for many interpersonal judgment tasks that are not primarily emotion judgments, global processing seems indeed to be a successful strategy. Eyal and Epley (2010) found evidence that a more global processing strategy leads to more accurate social judgments in U.S. undergraduates. They showed that participants' accuracy on self-ratings (in general, and specific for attractiveness) can be boosted by forcing the participants to perceive themselves on a more abstract, global level. In comparative samples it has been showed that sad mood elicits deliberate, local processing (Gasper and Clore 2002; Schwarz 1990 ) and also decreases emotion recognition accuracy (Chepenik et al. 2007 ). Moreover, Ambady and Gray (2002) showed in a U.S. undergraduate sample, that hindering sad people to process deliberately increased nonverbal decoding accuracy compared to sad participants that were not prevented to deliberate. This is evidence that local, deliberate processing might have detrimental effects on nonverbal decoding accuracy.
Although the existing research points toward a favorable effect of global processing when performing social judgments, there are also arguments for the opposite position. For instance, Fiske et al. (1999) posit in their continuum model that paying attention to individuating details (i.e., local processing) is related to better interpersonal judgments and that a more global or heuristic processing style is at the other end of the continuum and characterizes stereotyping. We assume that the effectiveness of a processing style depends on the task at hand. In other words, when the task requires deliberate processing because the stimulus material is complex, a local information processing style focusing on details should be beneficial.
Research showing that global information processing is favorable (Ambady and Gray 2002; Eyal and Epley 2010; Schmid, et al. 2011 ) almost exclusively relies on relatively simple tasks for which the answer options were always the same for each test item. In the test used by Schmid et al., facial expressions of emotions could be classified as sad, happy, fearful, or angry. Similarly, in the relationship task used by Ambady and Gray, the answer options always required a judgment of being strangers, platonic friends, or having a romantic relationship. Eyal and Epley simply asked participants how attractive they find themselves on a single item (Likert scale 1-9). More complex tasks might require a more deliberate and local information processing style.
We measured nonverbal decoding accuracy with one of the most frequently used nonverbal decoding tests: the Profile of Nonverbal Sensitivity (PONS; Rosenthal et al. 1979) . One hundred thirty-three samples in 20 different nations were tested on the PONS, and female superiority effects were common findings among all nations (Rosenthal, et al. 1979) . Finding a female superiority in the nonverbal decoding task is a prerequisite for our study so that we can then explore the effect of women and men's processing style on decoding accuracy. The PONS measures accuracy in the assessment of the intentions through nonverbal behavior in the face or body. It consists of 40 two-second film scenes. The PONS has one target person, a 24-year old U.S. citizen woman who acted all the situations. The test includes items that were rated to adequately represent the desired scenes by a small panel of judges. Moreover, it was ensured that overall accuracy score is at about 75%. The content of the situations include something positive (e.g., expressing motherly love) or something negative (e.g., talking about one's divorce). By comparison to the tests used by Ambady and Gray (2002) and Schmid et al. (2011) , the PONS is a more complex task because each pair of response alternative is different for each item of the test. Moreover, the scenes on the PONS are very specific as compared to rather general judgments about emotions or type of relationships, as was the case in the other studies. Because of this task characteristics, Rosip and Hall (2004) argue that the PONS might require more deliberation compared to the emotion recognition task used in the Schmid et al. study. Phillips et al. (2007) showed in Scottish undergraduate students that hindering participants to process information deliberately indeed had a negative impact on PONS performance. The authors limited working memory resources in order to prevent participants from doing deliberate processing. For the PONS, the local processing style might therefore be more beneficial for nonverbal decoding accuracy than the global processing style.
We manipulated the information processing style of women and men by priming them with a global, local, or no specific information processing style. This manipulation was achieved by using the Navon letter priming (Navon 1977) . Navon letters are big letters that are composed of small letters. Reading the big letter makes participants focusing on the global form and works as a global processing priming, whereas reading the small letters primes participants focusing on the small form and functions as a local processing priming. This method has been previously used to prime local and global information processing styles (Macrae and Lewis 2002 ; English undergraduate student sample).
In line with previous findings (Rosenthal, et al. 1979 ), we predict that women are better than men on the PONS (Hypothesis 1). The PONS is a more complex task than other nonverbal decoding tasks and requires more deliberation (Phillips, et al. 2007; Rosip and Hall 2004) . We therefore expect that for the PONS, the local processing style is more beneficial for nonverbal decoding accuracy than the global processing style (Hypothesis 2). Because women are better than men on the PONS and because we think that this is due to them using the more efficient processing style for the task -the local one, we expect that men's nonverbal decoding accuracy can be improved when providing them with the local processing strategy whereas women might not profit from being primed with the local processing strategy because they already use the advantageous strategy. We therefore hypothesize that priming of the local processing style will have a differential effect on women compared to men (Hypothesis 3). More specifically, when men are primed to use a local processing style, their nonverbal decoding accuracy will be better than when providing them with no such strategy in the control condition (Hypothesis 3a). By the same logic, we expect that when forcing women and men to use the non-efficient strategy for the task, the global processing style, nonverbal decoding accuracy should decrease in both women and men when compared to the control group (Hypothesis 3b).
Method

Participants
Participants were 137 Swiss students representing different areas of study, 68 of them were males (average age=21.76, SD=2.70), and 69 were females (average age=18.06, SD= 2.51). Age range for both, males and females was 15-25. A t-test showed that females were significantly younger than men on average, t(135)=8.33, p<.001 and that men had on average higher education level, t(135)=7.77, p<.001. Because of the significant gender difference, we controlled for age and education level in our later analyses (see Result section). All women and 36 men were college students (College in Thun). In order to get an equal sample size for men and women, we had to recruit an additional 32 men at the University of Fribourg. Small gifts (pens, chocolates, etc.) were given to the students to thank them for their participation.
Procedure
After completing an informed consent form, participants were randomly assigned to either the global or the local processing condition or to the neutral control group. Global and local processing were primed with the corresponding information processing style of the Navon (1977) figures, explained in more detail below. We then measured the participants' nonverbal decoding accuracy with the PONS (Rosenthal, et al. 1979 ).
Measures
Information Processing Style Priming
Participants in the global and the local processing condition completed the Navon task (Navon 1977 ) in which a series of 100 big letters composed of small letters were presented (for example, a big "W" is built of several small sized "A"s). In the global processing condition, participants had to read the big letter aloud as fast as possible. Participants in the local condition had to read the small letter aloud as fast as possible. This task was used as a priming manipulation of either global information processing (read aloud the big letters) or of local information processing (read aloud the small letters) style for the subsequent nonverbal decoding task. The control group had to read aloud 100 letters that were written in different fonts. Note that the letters in the control condition were not composed of many smaller letters. None of the participants guessed the aim of the Navon priming; some participants (60%) reported that they thought that this was an independent task measuring their ability to concentrate and to stay focused.
Nonverbal Decoding Accuracy
We used the short version of the PONS (Rosenthal, et al. 1979 ) consisting of 40 two-second film scenes without sound. This version of the PONS measures the accuracy of identifying the meaning of nonverbal cues through face and body expressions displayed by a woman. The participants choose between two options describing which intentions the woman was expressing for each film scene (e.g., returning faulty item to a store, or trying to seduce someone). Participants' scores on the PONS represent the proportion of correct answers in the PONS (scale 0-1). Cronbach's Alpha for the PONS was .66.
Results
To test hypotheses 1, 2, and 3 we first computed a 2 (participant gender) X 3 (priming condition: global, local, or control) ANCOVA with the proportion of correct answers on the PONS as the dependent variable and age and education level as covariates (because we found gender differences on these variables). However, because these latter two variables did not affect the results, we excluded the covariates and conducted an ANOVA. Consistent with Hypothesis 1, we found a significant participant gender main effect, F(1,131)=11.65, p>.01, showing that women performed better (M=.72) than men (M=.69). Also as expected (Hypothesis 2), there was a priming condition main effect, F(2,131)=4.46, p=.01. Participants primed with the local processing strategy performed better (M=.73) than the control group (M = .69), p = .01 and better than the participants primed with the global processing strategy (M=.70). The interaction of participant gender and priming condition was also significant, F(2,131)=4.01, p=.02.
To clarify the gender by priming interaction effect and to test hypotheses 3a and b, contrast analyses were calculated (Rosenthal and Rosnow 1991) . Table 1 shows the means and standard errors. In line with Hypothesis 3a, men gave more correct answers on the PONS than the male control group after local priming, t contrast (131)= 3.13, p >.01. No significant difference between local PONS performance was measured by calculating the proportion of correct answers in the PONS. The scale ranges from 0 (no correct answers) to 1 (all answers were correct). The gender by information processing priming was significant, F(2,131)=4.01, p=.020. Planned contrasts were computed in order to calculate whether there are significant differences between the groups. a-e indicate the groups that are significantly different.
a p<.001
b-e p≤.005
priming and the control group was found in women, t contrast (131)=0.59, p=.56. For women, Hypothesis 3b was confirmed; global priming resulted in a performance decrement compared to the control group, t contrast (131)=1.96, p=.05, but in men, contrary to our prediction, the global priming manipulation boosted performance on the PONS, t contrast (131)=2.07, p=.04.
Note that the difference between global and local priming was significant for women, t contrast (131)=2.40, p=.02 (local better than global), but not for men, t contrast (131)=1.06, p=.29. Also, women outperformed men in the control condition, t contrast (131)=4.12, p<.01. No gender difference was found when participants were primed with the local information processing manipulation, t contrast (131)=1.62, p=.11, and when participants were primed with the global information processing manipulation, t contrast (131)=0.17, p=.87.
Discussion
The goal of our study was to investigate whether the gender difference in nonverbal decoding accuracy can be explained by different information processing styles of Swiss women and men.
Consistent with the existing literature (Rosenthal, et al. 1979 ) and confirming Hypothesis 1, women outperformed men in the PONS and this was particularly the case in the control condition which corresponded to how the gender difference in the PONS emerged in the existing literature.
Also, we predicted that because the answer options of the PONS were very specific and changed with every item, people would profit from a local processing strategy for their performance on the PONS (Hypothesis 2). As predicted, local processing boosted PONS accuracy. Participants probably had to analyze and think, and the local processing strategy was therefore better for the PONS. Other, less complex nonverbal decoding tasks such as emotion recognition tasks or type of relationship judgment tasks seem to require global processing (Ambady and Gray 2002; Eyal and Epley 2010; Schmid, et al. 2011) . This is evidence that task characteristics (e.g., type of answer options) determine which information processing style is more appropriate for the task.
We expected that women and men profit differently from the local and the global processing style. We predicted that local priming would increase men's performance with respect to the control condition but that local priming would not increase women's performance because women were supposed to already use the most effective strategy for the task (Hypothesis 3a) . The results we found confirmed that local priming increased men's performance but it had no effect on women's performance. If local processing is what makes people accurate in this task, women might already use a local processing style that helps them to perform well so that local priming does not increase women's performance any further (ceiling effect). However, the situation for men is different, as they are more likely than women to profit from a local processing style. Their performance increased and became comparable to that of women (no significant gender difference in nonverbal decoding accuracy in the local priming condition). The present data suggest that people who are using a local information processing style by default (women in the neutral condition) or because they are forced to (men in the local priming condition) are at an advantage for the PONS.
We further predicted that women and men would be hurt in their performance when using the non-efficient, global strategy for the task, as compared to the control group (Hypothesis 3b). Confirming our prediction, we found that global priming had detrimental effects on women's nonverbal decoding ability. However, contrary to our expectation, global priming had a positive effect on men's accuracy when compared to the control condition. So, if women already used the correct information processing strategy by default (local), their performance suffered when "forced" to use a global strategy. For men, however, the global strategy seemed to be better than nothing. Whether men were made to process globally or locally did not matter for their decoding accuracy, both increased their performance compared to the control condition. The priming (global and local) provided men with some sort of guideline or strategy to use for the nonverbal decoding task. This guidance boosted their performance compared to the control group. We do not believe that the priming increased task motivation in men and this is why they did better than in the control condition, because previous research has shown that nonverbal decoding accuracy is relatively unaffected by motivation (Hall, et al. 2009 ). If we take men and women together one could conclude that on the basis of global information processing, people were able to perform reasonably well on the PONS; however, when relying on local information, performance was even better.
Our data suggest that women use by default the better information processing style. This might be a consequence of their gender socialization. Because Swiss women are socialized to focus on social relationships and welfare (Perren, et al. 2007; Reber and Flammer 2002; Schwartz and Rubel 2005) they might have learned more than men to apply the most appropriate information processing style in order to decode nonverbal behaviors better. Reber and Flammer (2002) hypothesized that Switzerland seems to be comparable to other Western cultures with regard to gender socialization. However, there are cultural differences in information processing (e.g., between European Americans and East Asians; Nisbett and Miyamoto 2005) and generalization of our results to different cultures should therefore be made with caution. Marsh et al. (2003) suggest that different cultures have nonverbal "accents", meaning that the nonverbal behavior in different cultures is not exactly the same. When comparing Koreans and Americans, cultural differences in accuracy to specific cues were found; and that the same cues were interpreted differently by perceivers of different cultures (Peng et al. 1993 ). Future research is therefore needed to focus on the role of information processing styles concerning gender differences in nonverbal decoding in other cultures, in order to find out whether the results of the present study can be applied to other cultures.
Although the gender difference in nonverbal decoding is widely documented (Hall 1978 (Hall , 1984 , the reasons for this difference have remained largely unknown. In the present article, we showed that in Switzerland the use of different cognitive information processing strategies might be a reason for this gender difference because men achieved accuracy levels comparable to women when specific information processing strategies were imposed on women and men.
